Relationship between the displacement of phosphatidate phosphohydrolase from the membrane-associated compartment by chlorpromazine and the inhibition of the synthesis of triacylglycerol and phosphatidylcholine in rat hepatocytes.
Glycerolipid synthesis was studied in isolated hepatocytes by using 177 microM [14C]oleate and 1 mM [3H]glycerol. Chlorpromazine (25-400 microM) inhibited the synthesis of phosphatidylcholine and triacylglycerol. This was accompanied by an average increase of 12-fold in the accumulation of the labelled precursors in phosphatidate at 200 microM chlorpromazine and a decrease in the conversion of phosphatidate to diacylglycerol of 76%. These results indicate that part of the inhibition of the synthesis of phosphatidylcholine and triacylglycerol occurs at the level of phosphatidate phosphohydrolase. The relative rate of triacylglycerol synthesis at different concentrations of chlorpromazine was approximately proportional to the rate of conversion of phosphatidate to diacylglycerol. Phosphatidylcholine synthesis increased at higher rates of conversion of phosphatidate to diacylglycerol, but it was relatively independent of the latter rate when this was inhibited by more than about 30% with chlorpromazine. The addition of oleate to the hepatocytes caused a translocation of phosphatidate phosphohydrolase from the cytosol to the membrane-associated compartment. Chlorpromazine had the opposite effect and displaced the phosphohydrolase from the membranes in the presence or absence of oleate. There was a highly significant correlation between the activity of phosphatidate phosphohydrolase that was associated with the membranes of the hepatocytes and the calculated conversion of [3H]phosphatidate to diacylglycerol. Chlorpromazine also antagonized the association of the phosphohydrolase with microsomal membranes when cell-free preparations were incubated with combinations of oleate and spermine. Furthermore, it inhibited the transfer of the soluble phosphohydrolase to microsomal membranes that were labelled with [14C]phosphatidate and thereby decreased diacylglycerol production. It is concluded that part of the action of chlorpromazine in inhibiting the synthesis of triacylglycerol and phosphatidylcholine occurs because it prevents the interaction of the soluble phosphatidate phosphohydrolase with the membranes on which glycerolipid synthesis occurs. This in turn prevents the conversion of phosphatidate to diacylglycerol.